Foliar flavonoids of Crossostephium chinense in Japan and Taiwan were isolated and further characterized. Eighteen flavonoid aglycones, luteolin, apigenin, hispidulin, chrysoeriol, 5,7,4´-trihydroxy-6,3´,5´-trimethoxyflavone, jaceosidin, cilsimaritin, quercetin 3-methyl ether, axillarin, chrysosplenol-D, cirsiliol, apometzgerin, 5,7,3´-trihydroxy-6,4´,5´-trimethoxyflavone, luteolin 3´,4´-dimethyl ether, cirsilineol, eupatilin, nepetin and 5,7,3´,4´-tetrahydroxy-6,5´dimethoxyflavone, were identified by UV, 1 H and 13 C NMR spectroscopic, LC-MS and HPLC comparisons with authentic samples. The compounds existed on the leaf surface. Four flavonoid glycosides, quercetin 3,7-di-O-glucoside, quercetin 3-O-rutinoside, luteolin 7-O-glucoside and apigenin 7-O-rutinoside, were also isolated as the intracellular flavonoids. It was shown by HPLC survey that variation of the species' flavonoids occurs among the collection sites.
Crossostephium chinense (L.) Makino is distributed in the southern islands in Japan, Taiwan and southern China [1, 2] . Eight flavonoids, chrysoeriol, hispidulin, selagin, quercetagetin 3,6-dimethyl ether, quercetagetin 3,6,7-trimethyl ether, apometzgerin, tricetin 3´,4´,5´trimethyl ether and quercetin 7-O-glucoside, have previously been reported from the whole plants of the species [3] . Of these compounds, the first five showed strong inhibitory activity against α-glucosidase [3b]. However, the flavonoids of C. chinense have been surveyed using plants from only one site, Guangzhou in China [4] . In this paper, we describe further characterization of foliar flavonoids in C. chinense collected from Kume, Iriomote and Yonaguni Islands in Japan, and Taiwan for confirmation of their geographic variation.
Twenty-two flavonoids were isolated from the leaves of Taiwanese individuals. Of these, eighteen were obtained by rinsing with acetone. Seven flavonoid aglycones, luteolin (1), apigenin (2), hispidulin (3), chrysoeriol (4), 5,7,4´-trihydroxy-6,3´,5´-trimethoxyflavone (5), jaceosidin (6) and cilsimaritin (7) , were identified by UV spectral survey according to Mabry et al. [5] , LC-MS and HPLC comparisons with authentic standards. Quercetin 3-methyl ether (8), axillarin (9), chrysosplenol-D (10), cirsiliol (11), apometzgerin (12), 5,7,3´-trihydroxy-6,4´,5´-trimethoxyflavone (13), luteolin 3´,4´-dimethyl ether (14), cirsilineol (15) and eupatilin (16) were identified by UV, 1 H and 13 C NMR spectroscopy and LC-MS. The remained two compounds, nepetin (17) and 5,7,3´,4´tetrahydroxy-6,5´-dimethoxyflavone (18) were identified by LC-MS and HPLC comparisons with authentic standards. All these compounds were present on the leaf surface as external flavonoids. apigenin (2), 5,7,4´-trihydroxy-6,3´,5´-trimethoxyflavone (5), jaceosidin (6), cilsimaritin (7) , quercetin 3-methyl ether (8) , cirsiliol (11), 5,7,3´-trihydroxy-6,4´,5´-trimethoxyflavone (13), luteolin 3´,4´-dimethyl ether (14), cirsilineol (15), eupatilin (16), nepetin (17) and 5,7,3´,4´-tetrahydroxy-6,5´-dimethoxyflavone (18) Authentic standards: Authentic standards of the flavonoid aglycones, luteolin, apigenin, hispidulin, 5,7,4´-trihydroxy-6,3´,5´trimethoxyflavone, jaceosidin, nepetin and 5,7,3´,4´-tetrahydroxy-6,5´-dimethoxyflavone, were obtained from the leaves of Chrysanthemum spp. (Asteraceae) [7] , and chrysoeriol from the leaves of Nipponanthemum nipponicum (Franch. ex Maxim.) Kitam. (Asteraceae) [8] . Cilsimaritin was obtained by acid hydrolysis of cilsimaritin 4´-O-glucoside from the leaves of Cirsium kamtschaticum Ledeb. (Asteraceae) [9] . Authentic standards of the flavonoid glycosides, quercetin 3,7-di-O-glucoside and luteolin 7-O-glucoside, were obtained from the leaves of N. nipponicum [8] , quercetin 3-O-rutinoside from the leaves of Chrysanthemum spp. [7] and apigenin 7-O-rutinoside from the leaves of Schmalhausenia nidulans Petr. (Asteraceae) [10] .
Identification: Flavonoids were identified by UV spectroscopy (except for compounds 17 and 18), LC-MS, HPLC comparisons with authentic samples, and NMR spectra (compounds 8-16).
